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' . This self-paced course contains reading assignments 

fro^ a waste stabilization ponds/ operating manual, supportive text, 
example problems, and review questions; and a final examination." The 
, /course covers calculation of pond-surface area, pond volume, organic 
load, detention time, drawdown^ storage capacity, efficxency,. and 
/discharge. In addition, it covers the- biological processes ojc -a 
- lagoon, chemical additions, typical problems and solutions, and 



safety hazards.- (BE) 
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. Beproanctions supplied by EDBS are the best that can be made * 
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, WASTE STABIUZATION PONDS 

A self-paced course of Instruction dealing with the operation of Waste 
Stabilization Ponds. ' v 

This pamphlet contains reading assignments, supportive text, example problems, 
and^ review questions. Reading assignments Sections A. B, C, etc. are contained 
In Waste Stabilization Ponds Operating Manual. You'shouTd read the assigned 
materials for each section, read the supportive t^xtMn this pamphlet, answer 
.the review questions in this pamphlet, grade your aniirs, and. re-read as 
necessary to gain an understanding of the problems or questions with which 
you had difficulty. Answers to thereview questions are at the back of this 
pamphlet. "After you complete all assigned readings and questions take the 
final examination. ' ^ 

Yqu will'need a slide projector to view the slides and .ajpcket calculator"! 
would be of some assistance in working the problems if one is available to ^ 



Upon completion of this course the student should; 

1. Be able "to calculate pond surface area. ' 

2. Have a basic understanding of the biological processes of the lagoon. 

3. Understand series and parallel flow configuration and relati^;e merits 
and shortcomings of ^ach.' ' ' 

4. Be able to Calculate pond volume. 

5. Be able to calculate organic load (lb. BOD/day and lb. BOD/acre/day). 

6. Be able to calculate detention time. 

7. Be able to calculate drawdown. 

8. Be able to calculate storage capacity. 

9. Be able to calculate efficiency. 

10. Be able to calculate discharge (lb. BOD/day). 

11. Have basic understanding of chemical additions. 

12. Be, able to recognize and document typical problem situations^d offer 
possible solutions. 

13. Be emre of hazards of poi^^operation. 

14. Be safety conscious. 



STUDENT 6UIDE " " 

1. Read; Preface, Section A, Excerpts Ifrom "Recommended Standards for Sewage 
^ Works", Sketches 1, 2, and 3. 

The surface area of lagoon cells is the first calculation to be mastered. 
Surface area is as the term states, the area of the surface of the lagObn, 
or the area of the liquid surface that is visible or exposed to the . 
atmosphere. It is generally expressed in acres. 

Sketch 1 shows a lagoon that is 260' wide by 850' long. The maximum' liquid 
depth is, 5' and the slope of the side walls is 3:1, that is the wall from 

Point A on Sketch 1 for each 3' horizontal, it rises 1'. 

• - ■ ■ " ■ - ■ - ■ ■ ■ ■ ■ ■ ■. ■ ' - 

The surface area' calculation is: " ' 



260' X 850' = 221,000 square feet ... 
One acre contains 43,56d square feet 

Therefore, 221,000/43,560 =5. oy acres .. ' 

Sketch 2 shows a two- cell lagoon. Each lagoon measures 265' by 370' . 
The maximun liquid depth is 5' and jthe slope is 4^1. It. is^important to^ 



calculate each cells surface area. Vhe calculation of the area for each 
c&ll will be used In subseqiiei 
sum -of the areas oi' each cell 



cell will be used in subsequent calcuWions. Total surface'area is the 



Cell 1 surface area 
265 x 370 = 98,050 square feet 
98,050/43,560 = 2. '25 acres 

Cell 2 has identical dimensions; therefor'e,. . j . 

Cell 2 su»^ce area » 2.25 acres ^ « 

Total surface area « 2.25 + ^.2^^4.50 acres ' 
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Questions - Section A 

1. Generally, the mlnliniin operating depth for a lagoon Is 

^' ItL'J??^!;^''^^^''?®'' ^" ^^^^^^ 2 Jiave sidewall slopes of 4:1. 

J^eveJ; ^1^1^; eSteXdsf '^^'""^^ '''' — 
3.. Using Sketch 3, calculate the surface areas of each cell. 

CeTM ' a cres . 

Cell 2 a cres ' 

Cell 3 acres . ^ 



The total surface area for the three cells Is 



acres. 



II. Read: Section ^'^ , ' 

/ ^ • . 

It is ifliportant for the student to gain a basic, understanding of "How a 

Lagoon Works "> , . . ^ 

. \ ' ■". ' ■■' / ■ V ' ^ , • ^ ■. " 

Raw Sewage flows into a. lagoon. ,If the lagoon has been properly designed, 

. constructed, and operated, effluent, or discharge from' the lagoon is no longer 
■ . . ■ v» • ' ' . * ■ » 

* %aw sewage. It is not magic. It is a result of biqlogi.cal activity and 

S|ttling. . • ' ' / 

Section B discusses the "Concepts of Treatment". In this section, it is stated 
that "Certain sewage solids (volatile^^blids) satisfy the nutritional needs of 
the microofganism in the stabilization pbnd." Volatile solids are defined as 
solids capable of being^ burned. It should be added that the "burning" is done 
at a given (or standard) temperature of 550° Centigrade (1,022° Fahrenheit). 

This section may have to be read several times by the student. As the section 
is being studies, remove Figure B 4 and have it in. front of you as you read the 
section. 

^. The first nine pages address the activity^ in the lagoon. Page B 10 and the 

Vemaining pages discuss the Biochemical Oxygen Demand (BQD) test. The test 
is based on the -fact that if you have organisms, food for the organisms, 
and oxygen - the organisms will "eat" the food. In order for organisms to 
eat food,' they need oxyget). As they eat, they use up the oxygen. So if you 
take a measured volume of wastewater (it contains food), "seed" it (to assure 
you have organisms), and aerate- it (to assure you have oxygen), you are able 

g^X to determine the BOD of the sample. 

■** » - 

^ Consider two samples. One has large amount of food, the second very little 

food. The first could be >aw wastewater, the second treated wastewater. 

.■ ..- ■ • ^ 




' , ' ' . ' . 

If we take equal sample volunes.of each, seed them, and aerate them so each 
has the Identical amounts of oxygen, what would occur? Since the first sample 

most food', more oxyjgen would be consumed in the first 
. sample as the organisms eat the food. , ' ' . ^ 

• The BOD determination indirectly measures the amount of food in a given sample. / 

" " ' ■ / 

The direct measurement is. that of how much oxygen is consumed by the organisms / 

"eating the food". The greater the amount of food, the greater the activity^/ 
the more oxygen use'd. - , f 

• s . . ' - ■ . - . ■ / 

• - 1. ■ 

The results of the BOD determination are reported as shown on. Page B 10 / The 

lagoon operator doesn't necessarily need to know how to run the BOD ti^st, he 

does need to understand the results. Computing load to the lagoon .v^ill be 

covered in a later siBcti on. • - / 



Questions: Section B 

1. Organisms found in the bottom sludge lawyer of the lagoon are termed 

2. Oi^ganisms found in the area where at times available oxygen exists 
and at times it doesn't are termed o rganisms. 

^ are termed^'^ Hve in the area where dissolved oxygen is available 

•4. A small community's wastewater flow averages 100 gallons per person per 
day.^ That means that for each person 750 pounds of water flow into the 
town s lagoon each day. About how many pounds of solids would you expect 
from each person are going irvto the lagoon? , 

5. In the aerobic zdne of the lagoon the dissolved oxygen level is generally 
before — its lowest level just 

6. Algae is beneficial to lagoons because under proper conditions alqae 
produces . ' 

7. , If^the discharge from a lagoon contains both fecal col i form organisms and 

pathogenic organisms, which present the greatest threat to public health' 

• ' ^ r—- ■ • 4^ . 

8; Which organism is considered an "indicator" or is used as a quide to 
effluent quality? ^ 

9. A lagoon has been operating at 88 percent efficiency. The raw BOD has 
averaged 185 ppm. ^What has the final effluent (discharge) BOD been? 



Reading Assignment: Section C - 

■ ■ ' , • • ■ ■■ . • * ' * ^ 

Qu^tl on s for Section C ^ 

: i. ilppnd Is being started during the summer. In order to pweverft weed 
growth and odors the pond should be tilled as rapidly as possible to^ 
the ^ foot level. 

■ '§v 

Z. A two pond system Is to be started. Would it be better to fill the 
ponds one at a time, or both at the same time? ^ 

3. A steadily decliiiing dissolved oxygen level could be an indication of 

. ■ or _. 

■ . ■ 
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• Reading Assignment: Section D ^ ^ 

One of the main functions of the lagooh operator is to control liquid depth. 

• A lagoon which is allowed to remain at less than three foot may develop 
heavy weed growths If the lagoon is allowed to remjain full too long, 'the- 
operator has no reserve capacity. This requires that the operatbr have' 
knowledge of his. lagoon 'sN^capacity^and' the flow coming into the lagoon. • . ; 
Knowledge of flow includes not only the average flow but variations in flowj. ' 
For example, if there is an infiltration problem in the sewer system, how 
much does the flow increase during and after rainfall. Another possibility 
is seasonal variations in flow. ■It-is the operator's responsibility to 
docunent and retain such flow data. Flow data should be displayed graphically. 
The grajuj^an then include notes which document rainfall, ice cover, da^es of 
drawdown etc. A well maintained graph becomes an excellent tool for the 
conscientious operator. • ^ 

Surface area calculation should have now been mastered. The next calculation 
to be addressed is that of lagoon volume. Page D 2 has an example of the - 
calculation. The three sketches used in Section A will now be used for 
practice in volume calculations.. 

Sketch 1: Surface area =221,000 square.feet. 

221,000 x 1 = 221,000 cubic feet per foot of deVh. 
There are approximately 7.5 gallons per .^cu^i^yfoot. 
^ 221,000 X 7.5 = 1,657,500 gallons per foot of depth. 
^ ' 1,657,500/12 = 138,125 gallons per inch of depth. 



Wjth this- calculatipn the operator can calculate reserve capacity. Assume^ 
that the flow Into this lagoon is 85,000 gallons per day. If the depth of 
the lagoon is 4 feet 3 inches, how many days reserve capacity rSrwdn in the 
lagqon? (We will aissume ho losses. ) „ ° 




•We have .cajiculated this' number of gallons per inch in the lagoon. The maximum 
depth for this lagoon is 5 feet. So 9'inches of lagoon remain to be filled. 



9 ihches' X 138,125 gallons per inch = 1,243,125 gallons. ^ 
1,243.125/85,000 =1,14.6 d^s * 

Wie can, now also calculate dr^awdown (discharge) rates. Many Vagoons are 
limited jn tbe^r allowed rate of' drawdown. They are ndV al.lowe)cl simply to 
open a valve and discharge as fast" as ^e flow will come out. Assume that 
the maximum allowable discharge rate is 7oi,000 gallons.jDer\d?y. The - *" 
calculation procedure is similar. How many inches will the lagoon go down 
if 700,000 gallons are^ discharged? ' 

700,000 gal. /138,125 gal., per inch = 5 inches 

Bot, this is a one cell lagdon. The lagoon is receiving 80,000 gallons per 
day. We have to taKe tbis intfo account : ' 




00 /138,125 = 0.6 inches 



You miist remember then that if figuring drawdown you have to take into^account 
the volume of flow going into the lagoon. / In mill ti pie cell systems, it is 
generally not included. One usually tries not to have any flow going into a 
cell thatjs b^fng drawn down. > 
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ther« is .^^^^ calculation the, operator §*f^l^ routinely make. That is • 
to checlc;^e "'per capita fl(/w" coming into the lagoon.'' This is important pven 
If the operator is fortunate enough, to' have sOme type of automati c flow 
recording devici.. Why? 'Automatic recording flow devices c^in be wrong. 
A typical lagoon, might have a flow 'of i'oa gallons pey- capita pen day.' This 
may range frdm'^p to 200 dependent on, the cornmiini?tyisuch -things as industry, 
high fnfytratiort may make this number v^ry.) 



Ai> example: Assume' a community oT 1,100 peofehas.a lagooa. The flow into 
the lagoon averages 80,000 gallons per d^y. What is the per capita flow? 

80,000 gal.' per daiy/ 1,100 people (capi-ta) ' " - 

72.7vgSillons. per capita per da^y '. \ " > 



Qiiestions Sectiort D \ " ^- ^ 

i!S?i IjSOOns <lo hat require total work d.o' attention'. The manual siidap'^^*-<: 
al!I:^ '"'"^ ^^"""'^ conditions Slich'cSjld^ checked ?a^iy?^''*' 




- |eM la^oon'arb^L f^""" ^^''^^ ^^^^^^ ^^^^ is desirable- to 
*^9t to inhibit weed gr«ith and still .have some reserve"3ipidt^ ^ 



3. Odors can sometimes be an indicator of pu a i=nnn« 

(High or low). «ywtur or — _^__PH in a lagoon. 

\ ■ ■ ' ■ - ' '■ ' 
-4. Lagpoi^s carrying maximwn quantities of dissolved Oxygen have a PH 
.f'O (above or below). . y> 

4^°!Su"lS!«^I 650 people has an average wastewater flow of 72.000 gM Ions 
per day Into a Jagoon. What is the per capita flow ? ^^»"U" a^iiion s 

6. Using Sketch 3 calculate the capacity pdr inch of depth for each cell.* 

f!!! !y ' 'T^^ per inch. 

— — _____ gal. per inch. ■ i. 

per inch. ' 

^' JE*"^! the^Pi^eyious problem has 5 feet of liquid in it. There 

Millw.^ 2? coming into the cell. Three feet of liquid is to be ' 

- discharged. The maxirrfum discharge rate allowed is 900 000 gallons per 
d^. How many days will it take to accomplish the drawdown? 

8. The raw.Wa;stewater flow into the same three cell Tagoon system is 130 000 
gallons per d^y. Cell two is at the 4 foot liquid level. C rL f 1^ - 
ifqWeMsl f^??'"'° "°«^«s\ni iit'SXtn^Jhe 

* • ■ . 

9, Aerobic organisms are especially sensitive to ph 

V conditions. (High or low). ' — . 



J!ol!« '^J ^^^l comnunlty uses sulfuric acid in its manufacturing 
J*"*^ carload was accidentany dumped into their sewer! Thi 
lagoon operator could expect that the PH will be - 
. 7.0 in his lagoon. (Above or below). ~ ^ — ■ — — 
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It is early in August in a midwestem state. The weather has been hot and 
w1n4y. A-cjmmunity has a one-cell lagoon with a surface area of 5 acres. 
•The average daily flow into the lagoon is 50,000 gallohs per day. There is a 
weather station in this coninunity. The operator was told that evaporation 
losses have been averaging 1/4 inch per day. If the evaporation loss is true 

will the level of the pqnd go up or down? __. 'What is the 

evaporation loss from this lagoon using 1/4 inch per day loss? 

gallons per day. / ^\ ' 



Reading Assignment: Section E \ 

■ ■■■■■ / -'v ' ■ 

Read the assigned section. View the slides. The slides contain some problem 
situations and other .typical lagoon Installations. As the problem situations 
are viewed, place yourself in the role of the operator. . What can you do to - 
correct or attempt to correct the situation. ' ^ 



\ 

' ■ \ ' ■ . 

... .... ■ , • .\ •■ 

There are an additional six pages appended, "Oxidation Lagoon Problems", which 

\ . 

' \ ■ ,v. 

V 



contain problems and probable solutions. 
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Questions - Section E 



edges? 

IP 2. ^iJ^^J^condltlons which could cause low dissolved 



oxygen .levels In . a 



i. 
3. 



4. 
5. 

6. 



3. If algae Is growing In a lagoon. It should Immediately be killed (yes or no) 



I 
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Reading Assignment: Section F 



Special emphasis Is to be placed on the last paragraph on Pag^ F 4.- there 
are times where chemical additions are appropriate to a lagoon system. 
However, they should never l)e added Indlscrltnlnately. it'ls.alsp appropriate 
to always notify the regulatory agency to whom you arfr responsible when 
diemlcais are to be added- to a lagoon. ' . 

Note Figure F 5 as there will be later discussion of series and parallel 
operation. ♦ ^ 



' . ... ■ ■. * 



r 



Questions - Section F 



1. A lagoon has a surface area of 8 acres. Sodium nitratij is to he adt-- 
to alleviate a< low dissolved Oxygen condition. How many pounds Viill^e 
operator .add? ^ < 

2. A 4.5 acre lago^ has an excessive amount of algae. Copper sulfate is to 
be added. How.many pounds should be added to this lagoon ? 
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Reading Assignment: Section 6 * 

The lagoon opejator generally has an "Operations and Maintenance Manual" 
that is designed for the lagoon system at which he's working.. It will contain 
preventive maintenance, manufacturers data, operating instructions etc. 
• However, this section would be an excellent addition to supplement the manual. 



1 
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Questions - Section 6 



........ . . :i 

^ pumps. -r- 



1. Lift station p«|ps are usually 

^' ?!3inll°lnl5„!!? >!'' i!*°u*" P^'P' ^^'^ the pump win be 
trapped against the discharge check valve, creating a condition known 

— 

3. "Bleeding" air from a pump Is done to correct |^ond1t1 on known as 

4. What are three symptons of a bearing approaching failure. 



5. Name five methods of monitoring wet well level. 



1. . 4 

, • ■ ' • ■ ■ 5. 

3. : 



JSoIlm^''^" generally require;.^ to open while plug valves 

^ (several turns nno-q..a>^^y. turn ) 

S"frX*.1°lt1 oT;?^°5: __ v.lves ^j^n-ost prone 



Reading Assignment: Sections H and I 

Care must be exercised In collecting samples. It Is the sample from which 
analyses are run. Thes^ results are then "reported on required reports and 
used to evaluate lagoon performance. 

There are two types of samples - grab and composite. 

Grab samples are simply a sample taken and then analyzed. The^erator should 
note from where the sample was taken, the time of day, and the date. 

Example: Raw wastewater Distribution Box 1 2:00 p.m. 8/13/76 

Composite samples are really a collection of grab samples that are collected 
over a period of time and at measured volumes.' 

Discharge permits usually state what type of samples are required ^or given 
Analyses. The opeiratOr should check with the appropriate regulatory agency 
If he has any questions as to what his sampling requirements are. 

$ect1on I addresses "Evaluating Pond Performance". Surface area and volume 
calculations should have been mastered by this time. Organic loading and 
detention time calculations now are to be addressed. 



t 



The detention time calculation requires only the total volune ofi the lagoon 
ahd the average dally flow. Correcting the lagoon dimensions for the slope 
gl^ves^^^^^ the slope correction can be Ignored 

ff yoiJ iheallze that the true volume Is somewhat less^han the volume 
caToilated If slope correction Is not made. ' 



1^ 1. If the lagoon Is operating "at 5 feet and the average flow 

Into the Tagoon Is 70,000 gallons per day, what Is the average detention time? 



260 X 850 X 5 « l.lOS.OOa cubic feet, 
1.105,000 X 7.5 = 8,287,500 gallons. - 
8,287,500/70,000 « 118 da^ys. 

; The detention time If we make slope corrections: 

. 260 - 15 = 245 feet (See Page 123) 

850 - 15 = 835 feet "^""^ 

245 X 835 X 5 = 1,022,875 cubic feet 
^ 1.022,875 X 7.5 = 7,671,562 gallons 
7,671,562/70,000 = lip daiys 

The difference of 8 diO's only suggests a need for the operator to be 
conslistOTt. If slope correction is used, always use It. 

The VKik%sx\^\}t\ox\ \% organic loading. Section A stated that BOD 
loading to a single cell lagoon should be 35 pounds BOD per acre per da(y. 
The lagoon from Sketch 1 has an average dally flow of 70,000 gallons per 
dv. The raw wastewater BOD^ is 250 ppm. What Is the organic load? First 
look at the example problem on the bottom of Page 15. Notice that the flow 
must be expressed In million gallons per day. The solution Is: 

0.070 X 8.34 X 250 » 146 pounds BOD per day. 5 
146/5 » 29 pounds BOD per acre per day. 

Moi:e and more lagoon systems are being designed with two or more cells. There 
ranains one "important topic to be addres That Is "Mode of Operation" 
.(se»^«Vor Wallel 9^ Sketch 4 shows the flow schematic for a two- 

cell lagom. In series operation all flow enters the first dell and then Into 
the second cell. In parallel operation the flow Is distributed between the two 





SKETCH 4 





SERIES & PARALLEL 
FLOW SCEMATIC 





cells. How does one determine if the system should be operated in series or in 
parallel? In fact there are circumstances when series operation is more 
appropr'fate, circumstances when paral 1,^1 operation is more appropr 

Using the lagoon system diagramned in Sketch 2. consider the following: 

Cell 1 • Cell 2 Total 
Surface Area (acres) 2.25 '< 2.25 4.50 

Voluiie (gallons) 3.676.875 3.676.875 7.353.750 

Average daily raw wastewater flow = 60.000 gal. per da^y ' 
Average raw wastewater BOD = 280 ppm (mg/1) 

, -T - ■ ■ ■> ^ ■ ■ k • ■ 

First calculate the raw wastewater load (pounds BOD per day). 

■ . : ■ . ■ ■ ' " v ■ ■ ■ 

0.06 X 8.34 X 280 - 140 pounds BOD per day. " 

' . . • . ■ ■ _ . ■; t 

If the lagoons are operated in series, what is the Wganic load on the first 
cell? 

" ■ - 

140/2.25 » 62 pounds BOD per acre per day. V 

■ • ' •'■ ' "^^ 

Now recall that during the summer months treatment' Accomplished is at a maximum 

due to more hours of sunlight. This results in^ more algae growth. This results 

in hfgher dissolved oxygen levels. This results in more oxygen available for 

organisms to utilize as they "eat". This meaps that a single celUcan be loaded 

while the second cell can be allowed to be isolated:. The second cell is tested 

periodically until it can be drawn down. Afjter drawdpwn. the' second cell is then 

r** wastewater and the first cell is therv isjjlated and tested unit 1 it is 

suitabtif for discharge. 



NOM durlfig the winter inonths. biological activity is reduced. But consider 
the loading If the operator operates the- lagoons In paralle|/. 

0.06 X 8.34 X 280 - 140 pounds BOD per acre per day. _ ' 
140/4.5 « 31 pounds BOD per acre per daiy.- 

J^^ ^'^^ Is fed equally to both cells resulting In a reduction in the 
organlc load to each cell. Through Jhe winter months this paraTtel mode 
could prevent organic overload which could result In an odor problem, for 
example. Then when the spring thaw occurs, one cell can be closed and 
allowed to stand with no additional "food" being added until it's suitable 
for discharge. During this time the other cell takes all of the waste flow. 
The operator must be able to detemine his resferve capacity. He then will 
know how long the isolated cell can be allqwei^ to stand before he "runs out 
of space". * 



.Questions.- Sections H and I 



i. 



5. 



Samples taken, from a lagoon will give the most ir^fomation if taken at 

♦K^ * . . -I • wi|h separate analyses run 

on the two samples. . ^ ~ % 



2. Samples should be. storeof^%i c ontainers 

3. List the "six vilal steps! to labdmatory and plant control. 



1. 
2. 
3. 



4. A lagoon's raw wa_ 
'36,000 gallons per ^ao'. 




4. 
5. 
6. 



ipD of 175 mg/1, the average daily flow is 
■ many pounds per day of BOO are entering 



the lagoon ?_ 

Given the following two-ce|l Tigoon system each cell is -300 feet by 
400 feet. Slope of ,$idewf Is is 4:1. The depth of each cell is 5 feet 
maximum. Average daily flWfs 31.000 gal. per day. Average raw BOD 
js 212 mg/1. - ^ 

Calculate the W.^ad on the first cell in series, operation (pounds BOD 
per acre per da^y) . ' v ; \^ ■ 

CatcuUte the BOD load on&a 
acre per day). ^ 




cell in parallel operation;, (pounds BOD per 



Reading Ass tgnment: Section J 

Naiv of the topics In this section have been addressed In previous sections; 
The fact remains that the good lagoon operator keeps orderly records* graphs 
data, and uses his records to assflst him In operating hfs lagoon system. 

Reading Asslgnmentf Excerpts from the "Minnesota Pollution Control Authority 
Lagoon Manual", Pages MPCA " 107 through MPCA -118. 

There are no 12 pages In this manual of greater Importance to the lagoon 
operator. These pages should be read and re-reiad. If you become a lagoon 
operator these 12 pages should be read at regular Intervals. The operator 
should Inspect his system and add appropriate safety Instructions to this 
list. 




Questions ^ Pages MPCA - 107 through MPCA * lie. 

1, Read the pages again. - / 

This concludes the assigned readings. There <re S(^mejadd1t1ona[l materials 



Included for you to read and refer to In the future If you becQpie a lagoon 
operator. ' y 



^^CERPTS FROM "REcOMMcMn. 
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CHAPTER 90 



MASH 8TABZUZATI0N PONDS (UgooQf ) 



9U 




B leport 



Hi* ngimn** nport sImII conUln p«relnene ' Inf ornaclon on 
loeatioOr feMlogjr* foil coBdltloM, area for expansion, and any 
. othw faetors that will affect the feasibility and acceptability 
of tha proposad treatatnt. 

Tha fplloidag InfoxMtion auat be subidLtted in addition to that 
raqulxad In Section 11* engineer's report. 

9Vil 8i4»plaMnUry Field Survey Data 



91.11 Iba location and direction of all residences, 

V' coMMreial davalbpnant, and water supplies within 
t/2 alia of the proposed pond. 

91.12 Soil bdriaga tb determine sui;face and subsurface 
soil ehaiaetaristics of the ianedUte area and 

' thait afteet oo the construction and operation of 
a pond located on the site. 

91*13 Data desMinatrating anticipated percolation rates 
at the alavatioa of tha propoaed pond bottoa. 

91.U A daserlptioa, including BMps showing elevations 

aad contbitrs of the site and adjacent' area suitable 
: for expansion. : 

91.15 Sulfate content of the basic water supply. 



92a Acbi And Loadings 

(tat MM of Mtar^^m should be provided for each 100 
4Mli» popaUtibB of popttlatioa equivalent. 
IOD» « iMdtag of 0.5 pounds per day par 1,000 square feet 
shbiild not ba Ixcaadad. Higher design loadings will be 
Jodgad bf^r .eviriW^ contained in the engineer's 

nport aM afbsr 4^ inyastigation of the proposed site 
hf tba v«He«dbN»Aot'ity. ' 



92. ^ia Of neilan: 




Dm coMldtration will be given to possible future imiiiicipal 
' V y eicpiaslon trnd/ot edditlbnel tources of vastet when* the original . 
^ laaA acqulaition ia Mde. Suitable land ihould be available 
. ^ at the site for inereaalog the alae of the original conatruction, 

• ■ • " ■ " • • , ■ 

Sbbetentlally higher loadinga My be approved for the aK>re 
eootherly atatea and for inatallationa requiring auoner opera* 
tloin eiily. Xn eold cllMtea, vhere aubatantial ice cover tfui^ 
be eicpected for an extended period, it My be desirable to 
operate the facility to coap lately retain winter t 1m* flows. 

Dm eouldfratldo mil be given to the type and effecta of 
ittdoatrl^ Matea on the treatMUt process. 

92a Maeiple Units 

NnlCipla cella deaigned to peralt both series and parallel 
' opamtlon are recoMraded for all except smII installations 
(6 Mtea or leaa)« Ihis flexibility is desirable when loadings 
an light or when a cpseainlty la Installing a new sewer system, 
alaee in the period preceding substantial tonnections, the entire 
diaeharge can be put Into a alngle cell, thus facilitating the 
MtoteMnee of aatlafactory water levels. In additifrn, when a 
low algM content la the effluent is desired, the cells My be 
. advaaeageomly operated In parallel during fall, winter, and 

aprlng whM algM developM n t is less intensive and in series ^ 
doring^the suMev jm .Series operation is a^o beneficial 
wiMkve a high l«vel of BOD^ o^^^^^^ is important. 

Vheca a greatet degree of treatMnt is Mceasary or desirable, 
1 or Mte cells in eMh series My be added to the priMry cell. 
In Mtiaa operatlM, the prlMrj cell shall have a surface area 
eqMl to that aet forth in Section 92.1. . | 

92#4 VketmtMttt 

Mmi' ponda are uped to provide additional treatment for 
effliMmta frofa Mlating or priMry or secondary seMge 
tviiatMnt works, th^ 

eetibliah BOD loadinga for the pond af ter dM consideration of 
tte alficleMiea of the preceding treatsMnt units. 



90 



5 pood Shape ^ be such that there ^ 

* .U call* "hottW be s ,q««te, or r 

■ ^ta^laia* • ■ « ^ a,;.-, 

. ^ aita •hottW ^ built up wl*'*' 

or eny •** ^ 
period. ^ 



93,2 



piotact poo* "'■'7^ 



WMtio. thjuw^^^ S'^t. puc^a. 

94.12 TOP W«* " ^^^ij be 8 

94.13 ^ . ,,.eper than: 

^ should not bo •toepeir 



94.131 p. 
3 h«tl.onf I to I vo.tlc.1. 

» . ■■ - . " * ' ' ■ ■ . 

94.132 Outot V 
3hatl.oat.l tbl vettU.1. 

94.14 Mini— Slop.- I ta not bo flatter th«.: 

94.141 . 

.tonat ata •oaatma* -r- _ «ctloo but 

i. - eoaiuclve to emergB" 

94.142 0«f. ■ .^uicant volui- 

^.15 fraaboM* V #«t oitcept £ot vary il-ll 

.ball ba 3 £Mt o^cep 

iastallatlHW* 
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MLnlflua Depth 

Iha winlBiin noraat liquid depth should be 2 feet. 
HKclflum Depth 

rnximm ooMftl liquid depth should be 5 feet. 

94.18 Reding 

Eabeulaients shell be seeded from the outside toe 
to I J&f^t above the high water line on the dikes, 
Mafuired o^ die slope. Perennial type, low growing, 
spceiSdlng grasses that withstand erosion and can be 
kipt flKJwediere most satisfactory for seeding of en-* 
baokaents. In general, alfalfa and other long-rooted 
/ crops should not be used in seeding, since the roots 

of this type plant are apt to iiqpair the water holding 
efficiency }Of the dikes. The County Agriculcural 

—Extension iigent can usually advise as to hardy, locally 

suited perMoent grasses which would be satisfactory 
for eofcenkSMt seeding. Additional protection for 
esimnkMnti (riprap) nny be necessary where the dikes 
ere subject to erosion due to severe flooding of an 
adjacent vetarcourse or severe wave action. 

94.19 VegeUtioa Control/ 

' . - . 

' A iiathod shell be specified which will prevent 
vegatatioa grovdi over the bottom of the lagoon and 
up to 1 foot above the water line on the dikes. 

94.2 Pool Bottom ^ 

Uniformity 

Hie Ipond bottom should be as level as possible at 
all points. Fittishad elevations should not be more 
than 3 inobea from the average elevation of the bottom. 
Shallow or faadiliiring fringe areas usually resislt in 
locally unsetisfactory conditions. 

94#la VigatatioD 

the bottom ahall be cleared of vegetation and debris. 
Organic smtirlel thus removed shall not be used in the 
dike cora^cona true t ion. However, suitable topsoil 
ralativaly free of debris may be used as cover material 
on the outer alopes of the eiobankment. 



94.16 
94.17 




94.21 
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94.23 Soil FOrMtloa 

1h« ioll focmtloa or •tcue|ure of the bottom should 
b« raUelvttly tight to «ve«B excessive liquid loss due 
to p«reoUtloo or Mepage. Soil borings and tests to 
d«e«ralM the cheracterletlcs of surface soil and sub- 
•oll ahBll ba nada a part of preliminary surveys to 
aalaet pood altas.. Gravel and limestone areas must be 
avoided. 

94.24 fareoUelon 

lha ability to maintain a satlafactory water level In 
tbm ponds la mm of the most Important aspects of 
design. Removal of porous topsoll and proper compaction 
o£ sttbsolL Improve the waterholdlng characteristics of 
the bottom. Removal of porous areas, as gravel or sandy 
nockata, and replacement with well-compacted clay or 

other aulMble material may be Indicated. Where excessive 
parcoUtlon la intlclpated, sealing of the bottom -with, a 

eUy blaiUeat, b^onlte, or other sealing material should 
ba given conalderatlon. ^ 

94.3 Xafluant .Una* 

94.31 Material 

Any ganmrallr accepted material for underground sewer 
conaeraetloa will be given consideration for the Influent 
line to the pood, the material selected should be 
•daptad to local conditions. SpecUl consideration mist 
ba given to the character of the wastes, possibility of 
sapticlty, exceptionally heavy external loadings, abrasion, 
the naeasal^ of reducing the number of Joints; soft 
foundatlooa, and similar problema. Surcharging of the 

sewr opstraim frai|pie Inlet manhole Is not permitted. 

94.32 MnhoUs 

A mndioU ahall be Installed at the terminus of the out- 
fall lliw or the force main and shall be located as close 
to tha dike as topography permits and Its Invert should be 
at laaat 6 inches above the maxlmum-'operatlng level of the 
pood to provide auf flcliBnt hydraulic head without 
aovchartlng the manhole. 
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94.33 Zofluant LtMt 



Xnfloant llMt should be located along the bottom of 
tbm pood ap chat the top of die pipe is Just below this 
avaraga alavation of the pond bottom, this line can be 
placed at saro grade • The use of an exposed dike to 
carry the influent line to the discharge points is pro- 
hibltady as such a structure will impede circulation. 

94.34 Point Of Discharge / 

Tha influent line to a single celled pond should be 
assaotiallj canter discharging. Each cell of a multiple 
called pood oparated in parallel shall have its own 
near center , Inlet but this does not apply to those cells 
fpllowliig tha primary cell when series operation alone is 
used. Influent lines or interconnecting piping to 
secondary calls of multiple celled pinds operated in 
aarlaa mqr conaist of pipes through the separating dikes. 
(Section 94.43) Influent lines to rectangular ponds 
should tarodnata at approximately the third point* farthest 
from the outlet structure. Influent- and 'effluent piping 
ahottld be located to minimise short<^clrcuiting witiiin the 
pood. 

94*35 Inlata \ 

Iha inlet llos ahall dlschairge horizontally into a shallow^ 
aaucar«ahapad. depression which should extend below the 
pood bbttom not more than the diameter of the influent pipe 
plua 1 foot. 

94.36 Discharge Apron ^ 

The and of the discharge line should rest on a suitable 
coocrata aproo with a pdnlmum size of 2 feet square; 

Ovarflow Structuras And Interconnecting Piping 

94.41 Mttarlal 

Intarcooaaetlng piping and overflows should be of cast* 
liroa plpsi or corrugated metal pipe of ample size. 



9kM OMVflov Stmetttn 



^OMrfiov BttoctnxmB should consist of a nymhole or 
; b€K oquippod vlth ■nltlpU-valyod pond drmoff lines 

' at ma adjvstiibU overflow device so that the liquid 
level of the pond can be adjusted to permit operation 
iit depcha of 2 to 3 feet\ the lowest of the drawoff 
lines tp such structure should be 12 Inches off the 
bottom to control erodliig^^ocltlcs and avoid pickup 
of bottom depoelts« The overflow from the pond , 
during ice*free periods should be taken near, but belowp 
the veter surface to release the best effluent and 
insure retention of floating solids* The structure 
should elsd have provisions for draining the ponds « A 
locking device should be provided to prevent un- 
euthorlMd access to the level control facilities* 
When poesible^ the outlet structure should be located 
on the vindward side to prevent short-circuiting/ 
Consideration mast be given in the design of all 
struoturee to protect i^ainst freeslng or Ice damage 
under winter conditions*, 

94.43 Interconnecting Piping 

Zntereomne6ting piping for multiple unit installations 
operated in series should be valved or provided with 
odier arrangements to regulate flow between structores 
' ami permit flexible depth control* The interconnecting 

pipe to the seeocMlary cell should discharge horlsontally 
near the lagoon bottom to minimise need for erosion 
control Mesures and should be located as near the 
dividing dike/as construction permits* 

95.1 fimelBS 

'llw pond MM alMll b« enclosed with a suitable fence to preclude 
ll^ftoek and diecourftge trespaaslng. A vehicle access gate of 
aofftoimt vidtii to aceoonbdate mowing equipment should be 
providad. All accaaa gates should be provided with locks. 

95.2 Unmlag Signs 

Appropriata atna ahould be provided along the fence around the 
pood CO dasigbata the nature of the facility and advise against 
ttaapaating. 



95«3 rioir NiMorMMHit 



VrofitioM for iltm iMraruMnt shall be provided on the 

95 A Uqold tepth Oporatiim 

OptlMMi liquid dapth la Influenced to some extent by lagoon 
atM aluM cirmlatlon lu larger Installations permits 
fraatar liquid 4apth« The basic plan of operation nay also 
tnfluanoa dapdl« Facilities to permit operation at selected 
daptba batwaan 2 and 5 feat are recommended for operational 
« fl«kibili^« Mhara winter operation is desirable^ the operating 
laval can ba lowarad before lea formation and gradually 
ineraaaad to 5 faat by tba retention of winter flows. In the 
apriqgy the laval can ba lofiarad to any desired depth \t the 
tima aurfaea zunpff and dilution water are generally at a 
■Mmimiwit Shallow operation can be maintained during the spring 
>^^^n^g<mrall^ ineraasad depths to discourage emergent vegetation. 
' ^ 1^^^ fally tha levels can ba lowered and again be ready for 
. ImlMil^ion of winter atorage. 

95.5 '"Ubor«tery KrulpiS^t ""^ - ' ; - ^ - - 
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SLIDE ONE 



r 



SLIDE TWO 



SLIDE THREE 



SLIDE FOUR 



SLIDE FIVE. 
SLIDE SIX 
SLIDE SEVEN 
SLIDE EIGHT 
SLIDE NINE 
SLIDE TEN 



This slide shows what could easily result if; a lagoon 
site were ignored. Note the bad situations:,: 

1. Livestoclj drinking the," wastewater. ■ • 

2. Fences down. ■ ' - l ' 

3. Sidewall slopes" deterioratedv . / 

4. Mosquitoes. . ' j . 
^5. Floating sludge. . ' . ^ 

6. Weed growth. ' s 



A close-up view of the bottom of a cl'ay-lihed lagoon. . 
The cla^ was allowed to dry before the lagoon was filled. 
The potential for severe leakage, exists if ^this "drying"' 
occurs after a cl^-lined pond Ms constructed.'! 

A typical "control"\structure. x ^ ' . 

■ ■ ■ >r^'"/---A 

Looking into one type of contriSl Structure; .The depth • 

of the lagoon is controlled by the rtuiiiber,of "gates" 

* ' , " \ • • ' ' ^ -• ■ 

in place. . ' , 

Another rej'ctangular gate control structure. . ' 
Note the shape of this* gate. A 

-. .. . • . r ■ ' • * 

, The structure in :v^hich the "previous gate is used. '. 
The gate in .place. ' - ^ ^ 

Note the vee notch -in this /structure. . 

This pond- fS' covered. with di^ckweed^ What should the 
operator do? (Pag^ E- 1) 



J r ■ 
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SLIDE ELEVEN 
SLIDE TWELVE 

SLIDE THIRTEEN 

SLIDE FOURTEEN 



SLIDE FIFTEEN 



SLIDE SIXTEEN 



' - 2 - 

■ • ♦ ' 

This floating ihat should also be remqved. 

This lagoon has been lowered to about the one foot 
level. What problem can the operator anticipate? 

The depth gauge in the previous lagoon-the operator 
can make little use of this gauge. 

Compare this gauge to the previous slide. Note how 
'easily it can be read. 

A depth gauge similar to the previous ohp. The gauge 
is graduated in feet and tenths- of feet, not in inches. 
Riprap has been placed on the downwind slope. The weeds 
have been allowed to grow uncontrolled; however^ 

Some lagoon operators are fortunate enough to have 
recording devices in addition^ depth gauges. This 
is a one-week circular chart which Jias recorded the first 
three dfl(ys of flow for the week. It is not particularly 
important that you cannot read the rate of flow. What is 
important is the red line which the meter is tracing. 
Notice the flow has been nearly constant for the three 
days. Very few comnunities have waste flows this constant. 
In fiact, tjie float which was recording this flow was found 
to be stuck. Just because the meter is tracing a flow does 
not mean the meter Is accurate. The float should be checked 
regularly. 



SLIDE SEVEi^TEEN 



SLIDE EIGHTEEN 

SLIDE NINETEEN 
SLIDE TWENTY 

SLIDE TWENTY-ONE 



SLIDE TWENTY-FOUR 



SLIDE TWENTY-FIVE 



Trails of this type are a tell-tale sign that rodents . 
may be' a problem. . , ^ ■ - 

Holes in the slopes of the lagoonlare another trouble , 
sign. Notice the corn leaf. It iasn't blown there. 



Another hole in the iside slope, 



When holes are burrowed at the wa|e| line, wastewater 
maiy be drained from the lagoon. | ' 



Emergent weed growth and a muskrai are two problems in thi 
lagoon. A passing muskrat is no ^reat problem by himself, 
the problem is real when the slopes become criss-crossed 
with burrows. 



V '1 



This; at first glance appears W)fbe a lagoon in good shape. 



SLIDE TWENTY-TWO 



SLIDE TWENTY-THREE A closer look reveals a severef erosion problem. This 



lagoon had been constructed wijth a; one foot layer of 
cl ay to " seal " the; bottom and s 1 i des ■. The seal i s no 



longer intact. 

tbese^^flipes have not been properly maintained. This 
type deterioration lends to. mosquito infestation.^ 



The operator is confronted with a pond that has been 
overfilled. Possibly he wasn't able to calculate reserve 
capacity. r . 



m 

SLIDE TWENTy-SIX. This type of riprap is not advisable. Weed control is 

. extr'emely difficult and mosquitoes could be a problem. 

SLIDE TWENTY-SEVEN This type of^riprap is excel lent Ho jjrevent erosion and 

excessive growth on the slopes. 





' ODORS 

Spring tu^nvo) 

1. Cause 

A. Inevitable. If pond ms been ice covered^ it has turned /v«aerqbic. 

B. Mill be of short duration (3 - 3D days) , 

2. Correction 

A. If no problems are creaied^ take no action. 

B. Add SUPPLEMENTAL AIR - SgoIIH NITRATE^ MECHANICAL OR DIFFUSED AIRr 
<(>N BE DONE FROM THE BACK OF A MOTORBOAT.) 

SODiiM Nitrate J(n«?/AC FOR 3 DAYS^ 

^^^^^ " - ^ - 

ExiBfflEb QpiM]i^>U^^ 
1. Correction 

a. no action if prgblbc arbl't created -^i^ care of itself. 

B. Add SUPPLEMENTAL AIR - SCD! Ill NITRATE^ MECHANICAL OR DIFFUSED AIR. 

C. Use MASKING AGENT 

OVERlJOAD OR DiSOMRGE OF Toxic kb^STES 

1. pttlSE ^ . 

A. Industrial accident, seasonal load, process change. This is the 

most OCMMQN SOURCE OF ODOR PROBLEMS. 

2. Effect . 

A. Color CH^ USUALLY TO A DULL GREEN, GRAY OR BLACK. 



' 3. Correction 

A. Find w euminate sorce of overlomd ^ ' ^ 

B. Activate BMBRBBMCY PL4N • n 
c.A»siiTi«NrAL AIR- $0)1111 nJP^ 




0. f^IIKUAriON MAY KLP. 



E. QttJORirMTE 



INFLUENT - fUV 00 MORE HARM THM« GOOD, 



F. Use MASWMS AGENT , 
^ Hien SULFATES 900 MiA. 

B. Highly saline or brackish naier 
2. Correction 

A. Add swwbenta^ 

II B. (kjORINATEINFuW 

(Lagoons are not well suited to this situation) 

E. Scum Rafts - Blue-Green /\LfiAE ^ 
-^Ir Cause ■ \ ' \ 

A. Met mowing cunriNGs may blow into pond. 

B. Iktf) VEGETATION 

c. Grease or other improperly pre-treated organic souds. 
2, Effect .. ■ ' ^ ■ 

' a. buc-€rebis may result in offensive decaying odor, 
b. raiffs may harbor botuusm orgmisms causing toxins to be a)ischar6ing 
to stream with resulting fish iqll. 



3. Correction 

B. Ite^ 

C. IROGE TO reduce BOOOM SUAGES. 

F. Explosive GRowm of V/aious OtoMiisNs 

v'l. OusE:. : ■ 

Ar DmilAOR OITO ZDOPUM^ 

fi. Shrimp-ukeorbmisms. 

' ' ' . ■ ■ • • ■ ■ 

C, OflRCMONIO NIDGES, 

2. Effects " , 

A. Low J),0. OiT^^ 

B. AuSAE PiVUUJIONS mV BE DEPLETED. 

C. Nuisance FRQN EMERGING FUES SPREM)ING TO IffG)!/^^^^ 

3. Correction ^ 

a, no action if no prgb1£ms are caused - usuaav will run its cow 
and taic caic of 

B, NatUWL ELEVATION 0^^ 

TOO PREVALENT, ' 

C, ShRIMP-LIKE^ORSANISMS - OIBRG^^S HAS fiEB« USED. 

D, Midges - Insecticides - Parathion, abate^ sursban/ femthIon, 

Check WITH LOCAL AUTHORITIES BEFORE USING. J 
. AciD fiERMBNTAnON 

A. STARTil* 

B. Too MUCH NIXING OR RECIRCULATION, 

C. fUriPLE POINTS OF INFLUENT DISCHARGE SPREAD SLUDGE OUT TOO THIN, 



2» ENgcts 
A. Lowering PH. 

0. IhsOim OF INSmE GRGMICS. 

3. Correction < 
A. Seed Lagoon. 

; B. OtaMSE TO SINGLE INUET/TO ALliJW SUDGE BUIUXP AND STABLE ANAEROBIC 
DIGESTION. . 




\ 
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LAMXN - PRDBlfM 2 

Aquatic (Roots IM MAter)/ 
1* Cause 

A. Port) TOO SHAUJDW. 

B. Invasion 1^ SHORE~PAm'i(u/nLY PCNMEE^ 

C. Too SLOW TO FILL. 

2. EFFEas 

A. Ir^Ecr (moRAGE 

B. Blocks siiiUGHT PENETRATION 

. C. Jkr CAUSE ODORS 

p. Inhibit REAERATioN and circulation 

3. Correction r Ito 3' OF WATER IN poNDs 

A. Herbicides - Triazine effective (cuear with authorities). ' 

B. Cattails - Must BE DUG our. 

C. to and REM0\^ BY hand. 

d. Dram and rekjve. 

E. * Use HERBICIDE PRIOR to FILUNG. 

(JteABOR (U.S. Borax):, Televar or Karmex (OdPcm) 

F. Fill RAPIDLY FROM NEARBY stream. 

G. Fill first pond then discharge 2' to second pond and divide plows 

TO BOTH. 

h. Euminate shallow or sheltered areas (I .E. <3') 



M. TEHRESpiAL 

1. OmsE 
A. Improper pi^ARATiON 

: *c. ^PooR mmBms, of. water line area. 

2. Effects 

a. ^l0squito harbgrage at waterli^^ 

b. buwing cun-ings ojluct cn 

c. Leakage caused by deep rooted plants and grasses. 

D. ImiBIT REAERATION AND CIROJUTION IS OVERHANGING PCND. 

3. Correction 

A. Don't plant alfaipa* reed canary or other long-rooted 

B. Spot KILL WEEDS WITH HERBICIDE. 

C. Al»LY HERBICIDE TO AN AREA 1' ABOVE AND T BELOW NOWIAL WATERLINE 
TO PREVENT PRCBl£M WITH MOWING AT WATERLINE. 




( 
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EXCERPTS FROM "MINNESOTA POLLUTION CONTROL AUTHORiTY LAGOON MANUAL" 

(To be used with Section J) 
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P U B L 1 C HE A L T H ASPECTS 



STABILIZATION PONDS, LIKE OTHER WASTEWATER TREATMENT ^ 
FACILITIES, MUST BE TREATED WITH CAUTION AND RESPECT FROM A 
SAFETY AND PUBLIC HEALTH STANDPOINT BY OPERATORS AND THE GEN- 

• • • • 

y ERAL PUBLIC ALUCE. THIS MEANS' THAT STABILIZATION PONDS MUST 
BE'UTILIZep FOR THEIR DESIGNED PURPOSE ONLY, AND NOT FOR PUB-; 
Lie RECREATION. 

THE RELATIVE AREA OF WATER SURFACE OF STABILIZATION PONDS 
IS INSIGNIFICANT IN COMPARISON TO THE MANY NATURAL BODIES OF 
OPEN WATER IN MOST AREAS. IN SOME AREAS, HOWEVER, STABILIZATION 
PONDS REPRESENT THE ONLY SIZEABLE AREA OF OPEN WATER AND HAVE 
BEEN SOURCES OF ATTRACT 1 0^4 TO CHILDREN AS WELL AS ADULTS FOR 
RECREATION PUR^POSES. INCIDENTS OF BOATING, ICE-SKATING, EX- 
TENSIVE WATERFOWL HUNTING AND^feV.EN SWIMMING IN POiSd^ HAVE BEEN 

V REPORTED^ THIS RECREATIONAL USE MUST BE DISCOURAGED AND. SAFETY 
PRACTICES ENCOURAGED FOR SEVERAL IMPORTANT REASONS. 

FIRST, EVEN THOUGH THE EFFICI€NCY OF BACTERIAL REMOVAL 
AS MEASURED BY THE MPN METHOD IS VERY HIGH, THE POSSIBILITY OF 
CONTAMINATION OR INFECTION FROM PATHOGENIC ORGANISMS DOES EXIST 
WHEN ONE COMES IN CONTACT WITH WASTEWATER IN /^STABILIZATION POND 



5? 
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SECOND, ALTHOUGH MOST STABILIZATION PONDS ATTAIN A DEPTH 
OF ONLY FIVE FEET, THERE IS STILL SUFFICIENT DEPTH TO DROWN A 
PERSON. ALSO, THE CLAY LINER USED IN SE ALIN G THE POND BECOMES 
VERY STICKY WHEN WATER IS ADDED. SHOULD ANYONE FALL IN THE POND 
,4 THIS CLAY LINER WOULD HAKE IT EXTREMELY DIFFICULT FOR ANYONE TO 
GET OUT. . 

: ; : ONE NATURAL FACTOR WHICH DISCOURAGES THE USE OP"^ STABI LI - 
' ZAT;ibN PONDS FOrJrECREATIONAL PURPOSES IS THE MOSQUIT; HOWEVER, 
ON A WELL MAINTAINED POND SYSTEM, MOSQUITOES USUALLY DO NOT 
CAUSE. ANY NUI SANCE . 

^According TO STUDIES made by the u. s. public health 

SERVICE, THE DENSITY bF MOSQUITO POPULATION IS DIRECTLY PRO- 
POfttlONAL TO THE EXTENT OF WEED GROWTH IN THE PONDS. iJhERE WEED 
BROWTH IN THE PONDS AND ALONG THE WATER LINE OF THE DIKES IS 
: , N^ AND WHERE WIND ACTION ON THE POND IS NOT UNDULY 

RESTRICTED, THE PRODUCTION OF MOSQUITOES IN STABILIZATION IFIONDS* 
IS OF LITTLE CONSEQUENCE. 

ll2_PEB§9t!AL.HYGIENE 

It IS IN THE INTEREST OF YOUR HEALTH AND THE HEALTH OF 
YOUR FAMILY THAT THIS LIST OF DO'S AND DON' TS FOR PERSONAL 
HYGIENE 1,5-HADE. USEy IT DON'T ABUSE IT! 
1. NEVER EAT YOUR LUNCH OR PUT ANYTHING INTO YOUR MOUTH 

WITHOUT FIRST WASHING YbUR HANDS. 

■;.-.-■■•.■•■/ X ' . : 

'■ ■ ' ■ ■ • ■ 
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WFRAIN FROH SMOKIH^ WHILe WORKING IN IP^KS, ON PUMPS, 

■ TRUCKS, PiL tfeRS ETC. REMEMBER, YOU INHALE OR INGEST 

THE FILTH THAT COLLECTS ON THE CIGARETTE FROM DIRTY 

HANDS. SAVE YOUR SflOKlMG TIM LUNCM HOURS OR AT 

'HOME. ' . ' ' 

3. A iWob POLtCV IS NWR PUT YOUR HANDS ABOVE YOUR COLLAR 
WHEN WORKING ON AN^f PLANT EQUIPMENT^^ 

DON'T WEAR YOUR WOUlC COVERALLS OR RUBBER BOOTS TO THE 
DINING AREA. 



ALWAYS WEAR YOUR RU»WR BOOTS WHEN WORKING I N^ 
AROUND SLUDGE, WASHING DOWN ETC. C^raT y(g^&^^^ . 

SHOES.- . ■ ■ /■■■^^-'^'■■/"■■^r 

6. KEEP YOUR STREET SM05$ IM Y^iur LOOKER, RgV^^ 



8. 



IPT YOUR SHOE^ PICK ^Pf|r:THE;S^T jm^L UAV^^ 
ON;- THE FLOOR OF^OUH KWte:.' ^ '.-■ ^v! ^ ^ ^^h': h ^ 



T THE. ^ANT THE 
Oif THE FLOOR OF|Y0UI| \Si:, ' )v 

OON;t WEAR VOUR COVERaLM^^R^jubUr^OTS lA^^ (Sfe 
OR HONE.- ■ ■■" -^^'""xN -v ^- .'■■"^^ 



MMAys CLEAN /^Y ;:EQ|J( PM^N^^ 
FACE MASKS, GLOVES, . ; A^TER USIN^^ 

■ ■ MAT WANrTO^ USE IT-iftfAlM/ • , ■ ' '■••V^^ \ ' " 

9. "A>« A COMPLETE CHAMft^ J^ 

'HOME. " ■ • ■■■f ^ ^^'fe' 

1^; : ALWAYS WEAR RUBBER W A>ighrj^ C^^^ GLOVe S v2*|* C^ 

OUT PUMPS, HA^DLlNC^C^ts, oR Whei^- WOrM AnVw«ER&^ , 
. 'the plant.'- ■ y ' ■' ' ■ " - ■ 




,. ., • .\ ■ '/ ... ."■ 



H V f^Ol O PUTT ING. ON .W6p GlWeS WHEN YOUR HANDS ARE D I RTY 

-- VASH FIRST.:." -^ \;H . ■ . » ■ 

T2^~^^WSHir^^^ 

' ■ ■ ! ■ . h . . • ■ ■ ■-; . 

.' / •'A^ OR ANY CHEMICAL - DON'T 

IJi ' ,;i)ON?T JUST HOME, WASH YOUR 

/ FACE tHOROUGHLV TOO. 
hi*,- WEAR A HARD HAT WHEN WORKING AROUND MANHOLES OR LIFT STA- 

■^V'i-r '^ioNS^ ■ V / - . 

5. . ' KEieP -.YOUR FINGERNAILS cut; SHORT AND CLEAN AS THEY ARE 

V Tlii'^^^ W UNLESS SOMETHING WAS 

SAlO APOUT SAFSjY. 

TI4p-' WASTEWATER AND POLLUTION CONTROL INDUSTRY HAS THE 

' . ■'■ • ■ 

rilGMESir EMPLOYEE ACCIDENT RATE OF ALt INDUSTRIES IN THE UNITED 
STATES. A W67 WATER POLLUTION CONTROL FEDERATION SURVEY SHOWED 
sTHAT W^^^^ INJURY. RA,TE NEARLY EIGHT TIMES 

TilAT OF THE; GAS UTILITY INDUSTJIY WHICH HAS MOST OF THE SAME 
;«J^AZARi3>S. triE^ INJURY RATE FOR WASTEWATER SYSTEMS WAS OVER SIX 

THAT OF THE AVERAGE INDUSTRY, AND NEARLY 25 
JP^ENT j^RE OF THE VERY WORST AMONG THE INDUSTRIES 

lEPORTING TO THE NATIONAL SAFETY COUNCIL ! 



.. ':■ ■ ■' r 8 o- . ■ ■ '. 
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WE WILL ATTEMPT TO BRIEFLY OUTLTNE SOME IMPORTANT SAFETV 
RULES WHI CH SHOULD BE FOLLOWED BY A WASTEWATER TREATMENT FAC- 
ILITY OPERATOR. 



A. SEWER MAINTENANCE SAFETY PRECAUTIONS. 

• ■ . ■• v • ■■ ■ ■ < .' - . .,' ' ■ ■■■ ■ 

1. REHOVE AND rIEPLACE HEAVY MANHOLE COVERS CAREFUULY 

AND ONLY WI TH THE PROPER TOOLS . AFTE R REMOVAL, LAY 
THE COVER FLAT ON THE GROUND AT j.EAST TWO FEET AWAY 
FROM THE OPEN MANHOLE . 

2. DESCEND INTO ANY MANHOLE CAUTIOUSLY TO GUARD AGAINST 
SLTPWRVToOSE, CORRODED, BROKEN OR OTHERWISE 
DEFECTIVE STEPS OR RUNGS. REMEDY SUCH DEFECTS IM- 
MEDIATELY, TOGETHER WITH ANY CRACKS OR BREAKS IN 
THE MAHHOLE WALL. 

3. WEAR AN APPROVED TESTED SAFETY BELT WITH ATTACHED 

, ■ ■ ■ ■ ■ fill 4-; ■ ■■ \ ■ . 

LIFECINE WHEN ENTERING A SEWER, 

AT LEAST TWO MEN SHOULD STAND BY OUTSIDE THE MAN 



HOLE TO HANDLE THE LIFELINE IN 'CASe' OF EMERGENCY. 

" ' ■ • , . I ' ■ , . . .- 

EXTRA LENGTHS OF ROPE MUST BE RfeAblLY AVAILABLE. 
«t. ASSIG N A TRA INED PERSON TO SU PeRvV ^E THE CLE ANING 
AND MAINTENANCE OF SEWERS AND ALERf ALL OTHER PER- 
SONNEL TO POSSIBLE HAZARDS AND TO PRECAUTIONS 
■ AGAINST THEM. | i 

5. ERECT BARRIERS AND SIGNS AT A SUITABLE DISTANCE 
FROM OPEN MANHOLES TO ALERT TRAFFIjp fOMING FROM 
ANY DIRECTION THAT MEN IaRE AT WORkI 

B, PUMPING STATION AND STABILIZATION POND SAFETY PRECAUTIONS 
' 1. MAINTAIN A HIGH LEVEL OF GOOD HOUSEKEEPING. THIS 
INVOLVES KEEPING FLOORS, WALLS AND EQUIPMENT FREE 
FROM DIRT, GREASE AND DEBRIS. KEEP TOOLS PROPERLY 
STORED WHEN NOT , IN USE. MAKE MINOR REPAIRS TO > 
STRUCTURES AND APPURTENANCES IMMEDIATELY TO AVOID 
FURTHER DAMAGE AND POSSIBLE ACCIDENTS. 

2. KEEP WALKWAYS CLEAN AND FREE FROM SLIPPERY SUB- 
STANCES. IF ICE FORMS ON walks/ APPLY SALT OR SAND 

; OR COVpR WITH EARTH OR ASHES THAT CAN BE REMOVED 
LATER.; 

3. BE ESPECIALLY CAUTIOUS WHEN WORKING WITH AN ELECTRI- 
CAL DISTRIBUTION SYSTEM AND RELATED FACILITIES. NEVER 
WORKON ELECTRICAL EQUIPMENT AND WIRE WITH WET HANDS 
OR WHEN CLOTHES OR SHOES ARE WET. ALWAYS WEAR APPRO- 




PRIATE SAFETY CLOVES FOR ELECTRICAL WORK. NEVER USE 
A SWITCHBOX FOR ANYTHING OTHER THAN A SWITCHBOX. 
KEEP All PE RSONNEL SAFETY CONSCIOUS BY REMINDING 



THEM OF SPECIFIC SAFETY INSTRUCTIONS. SUCH INSTRUC- 
TlOfIS SHOULD INCLUDE INFORMATION ON HOW TO CONTACT 
The NEAREST MEDICAL CENTER AND FIRE STATION, RESCUE 
TECHNIQUES, RESUSCITATION AND FIRST AID TECHNIQUES. 

5. MAKE CERTAIN THAT A SUFFICIENT NUMBER OF CAPABLE 
PERSONNEL WITH PROPER EQUIPMENT ARE ASSIGNED AND 
PRESENT WHENEVER IT IS NECESSARY TO PERFORM. ANY 
HAZARDOUS WORK. 

6. A LIFE PRESERVER MUST BE USED WHEN USING A BOAT 

ON STABILIZATION PONDS. ALSO, NEVER WORK ALONE AROUND 
THE PONDS TO PREVENT DROWNING. AND OTHER ACCIDENTS . 
ONE OF THE REQUI REMENTS FOR A POND OPERATOR SHOULD 
BE THAT HE CAN SWIM AT-J-EAST 100. FEET IN NORMAL WORK 
. CLOTHING. 

7. X Warning i^IGNS SHOULD Be INSTALLED NEAR DANGEROUS 

MA(;HINERY OR AT ANY LOCATION INVOLVING A STUMBLING 
HAZARD/ ' THE SIGNS SHOULD BE DESIGNED AND LOCATED^^^ ; 
TO CALL ATTENTION TO A SPECIfIc DANGER AND DISCRETION^ 
MUST BE USED IN DETERMINING THE NUMBER AND PLACEMENT^^ >^ 
QF S I GNS SO PERSONNE L W I LL PAY MAX I MUM ATTEN T I ON TO 

■ ■ .THEM." . • ; ; , '''^'f''" 

t. SUFF I ClENr FIRE EXTINGUISHERS (UNDERWRITER'S LABORA- 

TOR I ES APPROVED) SHOULD BE PLACED I N READI LY ACCESS I BLE 

• • • ■ •.' ■.•'.-4 ■ , ■ ■'■ " , '". ■■ . ' ■ ■ • ■ .. ■■..■•■^ 
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LOCATIONS. 

BODY INFECTION AND DISEASE SAFETY RRECAUTIONS. 
|— TRrAT AtL-CUTSy-SKIN-ABRASIONS -AND-SiM 

PROMPTLY. WHEN WORKING WITH WASTEWATER, THE SMALL- 
- EST CUT OR SCRATCH IS POTENTIALLY DANGEROUS AND 

SHOULD BE CLEANED AND TREATED I^^MEDIATELY WITH A 2% 

SOLUTION OF TINCTURE OF IODINE. 

2. SEE A DOCTOR FOR ALL INJURIES. • 

3. PROVIDE FIRST AID TRAINING FOR ALL PERSONNEL. 

4. BE INNOCULATED FOR WATERBORNE DISEASES, PARTICULARLY 
TYPHOID AND PARATYPHOID FEVER. KEEP A RECORD OF 

* - ALL IMMUNIZATIONS IN AN EMPLOYEE HEALTH RECORD TO 
ASSURE YOURSELF OF RECEIVING UP TO DATE BOOSTERS, 

■■ETCv,;, ' ■ ' ■ 

$ ; KEEP FINGERS OUT OF NOSE , EYES AND MOUTH BECAUSE THE 
HANDS CARRY MOST INFECTIONS IN THJS FIELD OF WORK. 

6. AFTER WORK, BEFORE EATING AND AT OTHER CONVENIENT 
TIMES, WASH HANDS THOROUGHLY WITH PLENTY OF SOAP 
AND HOT WATER. KEEP F I NGE RNAI L§ SHORT AND REMOVE - 
. ALL DIRT AS OFTEN AS POSSIBLE WITH A NAIL FILE/ OR ^ 
A 5TIFF, SOAPY BRUSH. 

r. IN LABORATORY WORK/ USE PIPET BULBS RATHER THAN THE 
MOUTH SO AS NOT TO INTRODUCE CON T AM I NAT I ON TO THE 
MOUTH. DON'T DRINK WATER f4oM LABORATORY GLASSWARE . 
PAPER CUPS SHQULD BE PROVIDED IN LABORATORIES FOR 

' ■ ■ ^ J • ' - • ■ . . . ' ' . ' •• 

MPCA-im 



Mixtures sometimes accumulate in sewers and manholes 
where organic matter has been deposited and has under- 

_ftOWE _0ECOMPp_SLTim.__ _THE_ACT^^^^ 

EXIST IN THE EXPLOSIVE AMOUNT OF METHANE OR IN OXYGEN 
DEFICIENCY. 

2. CHLORINE . CHLORINE GAS, WHICH IS IRRITATING TO THE 
eyes/ RESPIRATORY TRACT AND OTHER MUCOUS MEMBRANES, 
'. MAY SETTLE IN LOW, STILL AREAS. THE GAS ^SCAPES BY 
LEAKAGE FROM CYLINDERS AND FEED LINES AND FINDS ITS 
WAY TO THESE PLi^CES. ^ 

SAFETY PRECAUTIONS TO FOLLOW IN SITUATIONS WHERE THE PRESENCE OF 
GAS IS POSSIBLE SHOULD include: ' 

1. PROHIBIT SMOKING AND OPEN FLAMES IN AND AROUND OPEN 
, MANHOLES, SEWERS AND WETWELLS, AS GASOLINE OR PETRO- 
LEUM VAPORS / I LLUMINATING GAS AND METHANE ARE COMMON 
IN THESE AREAS. USE ONLY PERMISSIBLE EXPLOSION 
PROOF LIGHTS, ELECTICAL FIXTURES,^ W 
EQUIPMENT IN-^L SUCH DANGEROUS AREAS. 
.2., MAKE PERIODIC CHECKS FOR GAS LEAKS IN CHLORINE ROOMS 
TO PRECLUOe ACCIDENTS. 
3. VENTILATION SHOULD BE PROVIDED WHEN ENTERING "WET WELLS/ 

LIFT STATIONS, CHLORINE ROOMS AND MANHOLES. 
«l. ^ USE OXYGEN DEFICIENCY INDICATORS AND fi^AVE GAS MASKS 
i WITH AN 02 SUPPLY ON^AND WHEN WORKING IN ANY LOCATlOM 
THAT HAS A POTENTIAL GAS HAZARD. 

^ " MPCA-U6: , ■ :'x"'r-i^-' 



5. USE EXTREME CAUTION WHEN HANDLING CHLORINE. THE TEST 
. FOR A CHLORINE LEAK IS TO SOAK A RAG IN AMMONIA AND 
HOLD IT IN THE AREA OF A SUSPECTED LEAK. IF A LEAK 
HAS OCCURRED, A WHITE CLOUD WILL EMINATE FROM THE AM- 

■■■■ \ ■ ■ ■• " - ■ " ' 1 

HON I A SOAKED RAG. 

" ' ^ ■ : ' ■ ' ■ . . . 

THE TYPES OF SAFETY EQUIPMENT WHICH A WASTEWATER FACILITY 
SHOULD HAVE ARE AS FOLLOW^ 

1. DETECTION EQU I PMEI)jV CFOR GASES AND OXYGEN DEFICIENCIES). 

2. MASKS CSELF CONTAINED AIR PACKS FOR OXYGEN DEFI CI ENCI ES>. 

3. SAFETY HARNESSES, LINES AND HOISTS. 

4. PROPER PROTECTIVE CLOTHING, FOOTWEAR/ AND HEAD GEAR. 
" 5 . VENTI LAT I NG EQU I PMEN T . 

" 6. NON-SPARKING tOOLS. 
• 7. COMMUNICATIONS EQUIPMENT. 

8. PORTABLE AIR BLOWER. 

9. iEXPLOsioN-PI^OOF LANTERN AND OTHER SAFE ILLUMINATION. 
10. WARNING SIGNS AND BARRIERS. 

% 11. EMERGENCY FIRST AID KITS. / 

12. PROPER FIRE EXTINGUISHERS. 

13. EYE -WASH AND SHOWER STATIONS IN LABORATORY AREAS. ' 
~ ' m. SAFETY GOGGLES FOR WORK IN LABORATORIES AND OTHER 

DANGEROUS AREAS •.'^ 





APfiIIIfiNAL«SflUaC£S.6£ iN£Og.MATiOtl 

- NEW YORK MANUAL, CHAPTER I'l 9^ 

• ■ — ^ T_WPCt,_MOIL_|L,_SAFE-T-Y-IN-WASTEWATER WORKS^ ^ : 2 



-TEXAS MANUAL, CHAPTER 35 » 

- SACRAMENTO STATE HOME-STUDY COURSE^ CHAPTER 12, 





ST/eiU^TIGN POND OFERATION 



HiOHwsK Activities 

IbOVING DEBRIS FROM POND 
Itot^iNG VESETATIO* NEXT TO EL£<rrRI||L WIRE 
" MORKING IN BOAT 

MORKING WItH SWITCHES IN AUTO^O'IC POSITION 

Sources OF DANGER 
Acid WASTES, 

BGAT/M)l«m]R 

Caustic iMSTEs \ 

Chuck hou^s 

Contamination contact ^ 
elfctrical equipment 
Electrical WIRES IN iMN> AREAS 
Herbicides . . 

Holes in fence f 
Moving parts 

OPEN 'DOORS AND CO^ 

Resticioes 

SMORT CIRCUITS 

Suppery dikes 

StipPERY WAtKS 

Soil STERiuzERS ^ 
Toxic 
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Af^SWERS TO QUESTIONS 

Section A 

1. 2 - 3 feet (Page Al) 

2. 1 foot for every 4 foot ' 
3'. Cell 1 - 380 X. 575/43,560 = 5 acres 

Cell 2 - 5 acres 
■ • Cell 3 - 380 X 380/43,560 = 3. 3 acres 
Total - lOi.3 acres 

Section B" 

1. ^' Anaerobes (Page 81) 

2. Facultative (Page 81) ■ ' 

3. Aerobes (Page 82) 

4. 0.4 pounds (Page 82) 

5. Afternoon sunrise (Page 85) 
6* Oxygen (Page 86) 

7. Pathogens (Page 88) 

8. Fecal C9lifdnn (Page,B8) 
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Section 0 . 

1. 1. Control of liquid level (Page 01) 

2. Rate of effluent discharge (Page D2) 

I 3. Scum control (Page 03) 

L 4. Odor control (Page 1)4) 

' 5. Flow measurement and recording (Page 05) 

6. PH (Page 06) ' 

7. Alkalinity (Page 07) 

2. Three, four (Page 02) ^ 

3. Low (Page 05) 
'4. Above (Page 06) 

5. 72.000/650 - 111 gallons per capita per day 

6. Cell 1 - 380 X 575 x 1 x 7.5/12 = 136,562 gal. per Inch 
Cell 2 - 136,562 gal. per Inch 

Cfell 3 -380 X 380 x 1 x 7.5/12 = 90,250 gal. per Inch 

7. 90,250 X 36/900,000 « 3.6 days 

8. 136,562 X 12/130,000 » 12.6 days 

9. Low (Page 07) ' ^ 
10. Below 



Section E * 

1. Edges or shoreline (Page El) ' 

2. 1. Organic overloading 

2. Algaia- bloom 

3. Excess pond depth , 

4. High watei^ temperature 

5. Winter freezing 

6. Toxic wastes ^ 

3. No (Page E8) 



Section F 

1. 8 X 100 " 800 pounds (Page Fl) 

2. 4 X 4.5 ■ 18 pounds (Page Fl) 

( 
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Section G 



3. 



2. 



1. 




.4. Rattle, vibrate, or run hot (Page G2) 

5. 1. Compressed air bubbler systems (Page G3) 
2. Recirculated water systems 

^ 3. Floats 

4. Electrical probes 

5. Sealed, submerged pressure bulb systems 

6. Several turns, one-quarter (Page G9) 

7. Plug (Page G9) 



Sections H and I 

1. Sunr1se,m1d-aftemoon (Page H3) 

2. Glass (P?ige H4) 

3. 1. Sample (Page II) 

2. Test (Page 12) - 

3. Compute results (Page 12) 

4. Record results (Page 12) 

5. Interpret results (Page 13) 

6. Report (Page 14) 

4. 0.036 X 8.34 x 175 = 52.5 pounds BOD per day 
5'. Series 

300 X 400/43,560 = 2.75 acres 

0.031 X 8.34 X 212 = 54.8 pounds BOD per day 

54.8/2.75 = 19.9 pounds BOD per acre per day 

Parallel 

2 X 300 X 400/43,560 = 5.5 acres 
54.8/5.5 = id^iiwgnds BOD per acre per day- 
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1. A one-acre lagoon will provide wastewater treatment for , ".'iaL ' -' ^../fe'^' 



people. • : . ^ - ■y:^ vv^^ /■•^^j^f S 

2. A lagoon is discharging effluent at 200 G.P'.M. Raw wastewater 1s flowing 
ihto the lagoon at a rate of 2Q0iO0O gallonsper day. Will the level of 
the 1 agoon go up , go down , or ^e^na1 n cons tant? ' " ■ ' •"• ' [■ \, 

3. Complete the following: 



A. 1 gallon of water = " ^ pounds. 

B. 1 cubic foot of water = ■' gallons. 
* C. 1 acre _ square feet. 

D. 250,000 gallons per day * _ MGD. 



4. A lagoon receives 100 pounds of raw BOO per day. The lagoon removes' 923( of 
the BOD before discharge. H(w rnan^ pounds of BOD per day are discharged? 



5. A community has a two-cell la<|(?on systetrt. All raw wastewater is flowing 
into cell one.. Flow from cell one then enters cell-two. The overflow from 

cell two is discharged. This t/^uld be called ■ _operation^. 

(series or parallel). 

6. What are the two main reasons for having stabilization ponds securely fenced. 



7. Algae growth in a lagoon is treating raw domestic wastewater is a 

' ^_ sign, (good or bad). ' 

8, A community has a two-cell lagoQn system'. The lagoons have a -iota 1 surface 
area of 7 acres. Thet^goons a^e receiving 350 pounds of BOD per day. 

Would you consider this systew t© be overloaded? (yes d»* ho) • 

What is the BOD loading? 



^3 



i 



s^9.^ A lagoon has slopes of 4:1. "I'M s means that the influent end of the jagoon 
Ns four times deeper than the effluent end. (true or false) • 



10. A onVcell lagoon has a total vo.lume of 1,500,000 gallons. The average daily 
flow into the,. lagoon is 12,500 gallons per day. What is the average detention 

,. time? days. . t 

11. . What is generally the cause of rooted weeds in a lagoon? . 

12. A community with a 'population of 840 has a three-cell lagoon treatment facility. 
The flow into the lagoon facility is 115 gallons per capita per day. Would you 
consider that to be a reasonable flow for this conmunity) (yes or no) 

_ .' . What is the total, flow in gallons per day? ■ ' -■ 

13. Generally, the minimum operating depth for a lagoon is ' ■ ^ ■ 



feet. 

14- organisms are especially sensitive to low pH conditions. 

15. How can an air locked pump be corrected? ^ __. 

16. Raw wastewater with a BOD of 150 mg/1 is flowing into a lagoon. The average 
daily flow is 45,000 gallons per day.- How many pounds of BOD per day. are 
flowing into the lagoon? ' . . ' . 



17. Why are lagoon dikes generally rounded at the corners? • , ^] 

'J 

18. It is early winter. The lagoon is beginning to become ice covered. Shoul.d the 
depth of the lagoon be nearer 2 feet in depth or 5 feet in depth? 



19. A control structure has a weir built into it. ^ What is the purpose of a weir? 



FINAL EXAM ANSWERS 

1. "*100 

2. Go down 
3.. A. 8.34 

B. 7.48 or 7.5 

C. 43,560 
^ 0.250 

4. 8 pounds per day 

5. Series ^ 
.6. Keep out livestock 

Deter trespassing (keep out people) 
7. Good - 
- 9. No ■ 

50 pounds BOD per acre per day 
9. False 

10. 120 days 

11. Pond depth Is too shallow 

12. Yes 

96,600 gallons per day 

13. 2 or 3 feet 

14. Aerobic 

15. Bleeding air from It ' 

16. 56 

17. To minimize accumulations of floating materials 

18. 2 feet 

19. To measure flow ' - 

20. Up 

'34,000 gallons per da(y ' »^ * 



